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PREFACE

This report is prepared under guidance contained in the Recoin-
mended Guidelines for Safety Inspection of Dams for PhaseIT
Investigations. Copies of these guidelines may be obtained
from the Department of the Army, Office of Chief of Engineers,
Washington, D.C. 2031J4.

The purpose of a Phase I investigation is to identify expedi-
tiously those dams which may pose hazards to human life or
property. The assessment c' the general condition of the dam
is based upon visual observations and review of available data.
Detailed investigations and analyses involving topographic
mapping, subsurface investigations, materials testing, and
detailed computational evaluations are beyond the scope of a
Phase I investigation; however, the investigation is intendedI
to identify the need for such studies which should be performed
by the owner.j

In reviewing this report, it should be realized that the re-
ported condition of the dam is based on observations of field
conditions at the time of inspection along with data available4
to the inspection team. In cases where the reservoir was
lowered or drained prior to inspection, such action, whileI
improving the stability and safety of the dam, removes the
normal load on the structure and may obscure certain conditionsA
which might otherwise be detectable if inspected under the
normal operating environment of the structure.

It is important to note that the condition of the dam depends
on numerous and constantly changing internal and external fac- .
tors which are evolutionaly in nature. It would be incorrect
to assume that the present condition of the dam will continue
to represent the condition of the dam at some time in the
future. Only through frequent inspections can unsafe condi-
tions be detected and only through continued care and mainte-
nance can these conditions be prevented or corrected.

Phase I investigations are not intended to provide detailed
hydrologic and hydraulic analyses. In accordance with the
established Guidelines, the spillway design flood is based on
the estimated "Probable Maximum Flood" (PMF) for the region
(greatest reasonably possible storm runoff), or fractions
thereof. The spillway design flood provides a measure of
relative spillway capacity and serves as an aid in determining
the need for more detailed hydrologic and hydraulic studies,
considering the size of the dam, its general condition, and the

downstream damage potential.
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PHASE I INSPECTION REPORT

NATIONAL DAM INSPECTION PROGRAM

SYNOPSIS OF ASSESSMENT AND RECOMMENDATIONS

NAME OF DAM: LaBelle Slurry Pond 3
STATE LOCATION: Pennsylvania
COUNTY LOCATION: Fayette

STREAM: Unnamed tributary to the
Monongahela River

DATE OF INSPECTIONS: 14 May 1981 and 3 June 1981
COORDINATES: Lat. 390 59' 55"1

Long. 79" 58' 21"

ASSESSMENT

Based on a review of available information, visual nbservations
of conditions as they existed on the date of the f! Id inspec-
tions, and supporting engineering calculations, th ,eneral
condition of LaBelle Slurry Pond 3 is considered t, ue fair.

This assessment is based primarily on visual observations of
embankment and spillway conditions and hydrology/hydraulic
analyses of reservoir/spillway capacity.

The structure is classified as a "large" size, "significant"
hazard dam. Corps of Engineers guidelines recommend the
Probable Maximum Flood (PMF) as the Spillway Design Flood for a
"large" size, "significant" hazard dam. LaBelle Slurry Pond
3's Spillway Design Flood is the Probable Maximum Flood.
Spillway capacity is "inadequate" because the non-overtopping
flood discharge was found, by using the HEC-1 computer program,
to be 79 percent of the PMF.

The Phase I investigation of LaBelle Slurry Pond 3 revealed
deficiencies and conditions which should be corrected or
improved through implementation of the following recommended
improvement efforts.-

(>RECOMMENDATIONS W•.L

!j! .Embankment Improvements' The owner should continue to
implement the existing abandonme t plan with all possible
speed. In particular, the deeper erosional gullies on the
downstream face should be eliminat d by collecting spring flows
in underdrains and then backfillin the cavity with compacted
coarse coal refuse.

Concurrently, surface drainage cours s should be defined and
improved to reduce erosion in the lar e existing gullies.

ii
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"SYNOPSIS OF ASSESSMENT AND RECOMMENDATIONS (CONT'D)
LaBelle Slurry Pond 3

- (2) Principal Spillway: The owner should immediately clean
the principal spillway trash cage of debris and improve the
inflow channel to permit unrestricted flow from the reservoir
to the pipe; The trash cage should be periodically inspected
(weekly or nthly) and cleaned as required to maintain the
reservioy ater level at its design elevation.

Emergency Spillway: The emergency spillway should either
be improved or eliminated; Improvements should be sufficient
to prevent erosion of th ownstream slope by spillway discharges.

c)(L"•• .Emergency Operation and Warning Plan; The owner should
develop an Emergency Operation and Warning Plan including: 1

(1) Guidelines for evaluating in~,ol6w during periods of
heavy precipitation or runoff.

(2) Procedures for around-the-clock surveillance during
periods of heavy precipitation or runoff.

(3) Procedures for drawdown of the reservoir under emer-
gency conditions.

(4) Procedures for notifying downstream residents and

public officials, in case evacuation of downstream areas is
necessary.

5! Monitoring of Seepage Zones;T• seepage zones and
springs on and about the downstrea ktoe of the embankment
should be monitored for chants in water quality and quantity.
If one does not now exist, -he owner should develop and imple-
ment a regularly scheduled monitoring program with appropriate
records to indicate possible long-term changes in seepage
conditions.

Maintenance and Inspection Procedures' tThe owner should
develop written maintenance and inspection rocedures in the
form of checklists and step-by-step instrut ons.

iii '



SYNOPSIS OF ASSESSMENT AND RECOMMENDATIONS (CONT'D)
LaBelle Slurry Pond 3
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PHASE I INSPECTION REPORT
NATIONAL DAM INSPECTION PROGRAM

LABELLE SLURRY POND 3
NATIONAL I. D. NO. PA 00295

PennDER No. 26-105

SECTION1
PROJECT INFORMATION

1.1 GENERAL

a. Authority: The Phase I investigation was performed
pursuant to authority granted by Public Law 92-367 (National
Dam Inspection Act) to the Secretary of the Army, through the
Corps of Engineers, to conduct inspections of dams throughout
the United States.

b. Purpose: The purpose of the investigation is to make
a determination on whether or not the dam constitutes a hazard
to human life or property. '

1.2 DESCRIPTION OF PROJECT

(1) Embankment: LaBelle Slurry Pond 3 was constructed
as a randomly dumped coarse coal refuse bank. The impounding$1 portion of the embankment is 1,060 feet long and has a maximum
height of about 200 feet and a crest width that varies from 250
to 360 feet. The embankment's upstream slope was measured to§ be O.5H:1V above the waterline. The downstream slope is approxi-
mately 2.8H:1V overall from crest to toe. Locally, very steep
slopes exist.

(2) Principal Spillway: The principal spillway
is a 12 inch diameter pipe with steel screen trash cage at
the south end of the pond.

(3) Emergency Spillway: The emergency spillway
is a 48 inch diameter asphalt coated corrugated metal pipe
embedded in the impounding embankment near the left abutment.

(14) Outlet Works: There were no facilities observed
that would drain the impoundment in the event of an emergency.

(5) Freeboard Conditions: Freeboard between the
pool elevation at the time of the inspection and the crest of
the embankment was measured to be 6.6 feet.



(6)J Downst~ream Condit~ions: Discharge flows from
LaBelle Slurry Pond 3 pass through a narrow valley below the
downstream toe. Smaller flows will enter an incised sedimen-
tation pond 1,500 below. Larger flows will breach the drainage
channel and enter a steep-sided, wooded valley below. One

inhabited dwelling, a highway, a rail yard and the U.S. Corps
of Engineers' Maxwell Look and Dam on the Monongahela River
Slurry Pond 3.

()Reservoir: The LaBelle Slurry Pond 3 reservoir
wsabout 120feet long at the tmofthe iseto.We

th pool is at the dam's crest, the reservoir length increases
to ,400 feet.

(8) Watershed: The watershed contributing to
LaBelle Slurry Pond 3, 96 acres, consists mostly of unvegetated
coal refuse.

Ab. Location: LaBelle Slurry Pond 3 is located off
Meadow Run in Luzerne Township, Fayette County, Pennsylvania,

approximately one mile southeast of LaBelle, Pennsylvania.

c. Size Classification: The reservoir has a maximum '
storage capacity of 318 acre-feet and the dam has a toe to
crest height of 200 feet. Based on the Corps of Engineers
guidelines, LaBelle Slurry Pond 3 is a "large" size structure.

d. Hazard Classification: LaBelle Slurry Pond 3 is
classified as a "significant" hazard dam. In the event of a
dam failure, one major local highway (Legislative Route 977),
one inhabited dwelling, a rail yard and the Corps of Engineers'
Maxwell Lock and Dam would be at elevations low enough to
possibly be subjected to substantial damage and loss of a

few lives could result.

e. Ownership: LaBelle Slurry Pond 3 is owned by the I
Jones and Laughlin Steel Corporation, McMurray, Pennsylvania. :1
Inquiries concerning the dam should be addressed to:

Jones and Laughlin Steel Corporation
4~20 South Washington Road

McMurray, PA 15317
Attention: Mr. K. V. Rao, Chief Engineer

f. Purpose of Dam: The LaBelle Slurry Pond 3 was
constructed as a storage facility for fine coal refuse produced
at the LaBelle Coal Preparation Plant.

-2-



g. Design and Construction History: Pond 3 was con-
structed of coarse coal refuse by Jones and Laughlin Steel
Corporation personnel. Fine coal refuse was first impounded
in 1958.

h. Normal Operating Procedure: No fine coal refuse has
been placed in Pond 3 since 1975. The owner is currently in
the early stages of reshaping the refuse area and filling in
Pond 3. Pool level is now maintained by the principal spillway
trash cage.

1.3 PERTINENT DATA

a. Drainage Area 0.15 sq. mi.

Maximum Flood at Dam Facility Unknown

Emergency Spillway Capacity
at Top of Embankment Negligible

Principal Spillway Capacity c
at Top of Embankment Negligible

c. Elevation (feet above MSL)

Curesint Top of Embankment Ulonpin)o10.n
Duresint Top of Embankment Unknownt 110.
Emergency Spillway Invert 1094.9
Pool at Date of Inspection 1093.8
Principal Spillway Inlet Invert* 1092.0
Maximum Tailwater Unknown
Downstream Toe of Embankment 900±.

d. Reservoir Length

Maximum Pool 1,400 feet

Pool at Emergency Spillway
Inlet 1,300 feet

Pool at Time of Inspection 1,200 feet
Pool at Principal Spillway Inlet 1,100 feetr

e.~~1 ReevorStrg

Current Top of Embankment 318 acre-feet R
Emergency Spillway Inlet 179 acre-feet
Principal Spillway Inlet 114 acre-feet

A-

*Datum for field measurements as per discussion with owner's
representatives.



•p f. Reservoir Surface

Current Top of Embankment 26.5 acres
Emnergency Spillway Inlet 22.3 acres
Principal Spillway Inlet 21.1 acre^

g. Eq)ankment

Type Coarse Coal Refuse
Length 1,060 feet
Height 200 feet
Crest Width Varies from 250 to 360 feet
Slopes

Downstream (Overall) 2.8H:1V
Upstream 0.5H:1V

Impervious Core Unknown
Grout Curtain Unknown

h. Principal Spillway

Type Steel Pipe Conduit
Location South Side of Impoundment
Diameter 12 inches
Trash Cage Yes
Valve/Contrcl No

i. Emergency Spillway

Asphalt Coated Corrugated
Type Metal Pipe Left End of Im-

pounding Embankment ;
Diameter 48 inches
Trash Cage No

J. Outlet Works

Type None

-4-



SECTION 2
'4ENGINEERING DATA

2.1 DESIGN

a. Design History: There was no information available
concerning the design history of this structure.

b. Data Available: The data available for review
included:

(1) The contents of the Pennsylvania Department
of Environmental Resources files consisting of dam location
data and a National Dam Inventory Form.

(2) A set of ten engineering drawings entitled
"LaBelle Coal Refuse Disposal Facility, Operation and Abandon-
ment Plan ... 1, provided by the owner.

(3) Conversations with the Owner's Representatives
during the field inspections on 14~ May 1981 and 3 June 1981.

2.2 CONSTRUCTION

a. Construction: The dam was constructed by Jones and
Laughlin Steel Corporation using coarse coal refuse from the
LaBelle Coal Preparatio~n Plant. Placement procedures were not
reported or documented. The impoundment was first used in
1958.

to bh. Modification: Current and future modifications
to hisfacility are presented on the drawings referenced in

2.1.b(2) above. To date, the impoundment zone has been parti-
ally back'filled, the downstream drainage channels and sediment
ponds have been constructed, and the subsurface drain has been
installed.

In 1976, the i48 inch diameter CMP emergency spill.way was
installed by Jones & Laughlin personnel.

In 1975, the 12 inch diameter principal spillway conduit
was installed by Jones & Laughlin personnel.

In 1975 and 1976, the embankment's downstream slope was but-
tressed at the right end and underdrains when installed. The
embankment crest was widened by backfilling over the impound-
ment zone. At this time, also, the fine coal refuse slurry line
was moved from the rear of the reservoir to the crest of the
embankment.

-5-



2.3 OPERATION

a. Dam: The dam was designed to operate without a
dam tender and no operational data are available.

b. Principal Spillway: The principal spillway is
a 12 inch diameter steel pipe located at the south end of
the impoundment. The inlet is uncontrolled except by debris
clogging of the trash cage.

a. Emergency Spillway: The emergency spillway is
a 48 inch diameter asphalt coated, corrugated metal pipe
located on the eastern side of the embankment. This inlet
is uncontrolled.

d. Outlet Works: Therp i.• no permanent outlet works to

drain the impoundment in case c1f an emergency.

2.4 EVALUATION

a. Availability: Available information was obtained
from the Pennsylvania Department of Environmental Resources and
the owner. The drawings mentioned in Appendix B were provided
by the owner.

b. Adequacy: The available design information, supple-
mented by field inspections and supporting engineering analyses
presented in succeeding sections and conversations with a
representative of the owner, is adequate for the purposesof this Phase I Inspection Report.

c. Validity: There appears to be no reason to question
the validity of the available information.

-6-



SECTION3
VISUAL INSPECTION

3.1 FINDINGS

a, General: The field inspections of LaBelle Slurry
Pond 3 were performed on 14~ May 1981 and 3 June 1981 and
consisted of:

(1) Visual observations of the embankment crest and
slopes, groins and abutments;

(2) Visual observations of the principal and emer-
gency spillways;

(3) Visual observations of the embankment's down-
stream toe area, including drainage channels and surficial
conditions;

(14) Transit stadia field measurements of relativeI
elevations along the embankment crest and across the embankment
slopes;

(5) Visual observations of the reservoir shoreline
and watershed;i

(6) Visual observations of' downstream conditions
and evaluations of downstream hazard potential.

The visual observations and measurements were made during
periods when the reservoir was at normal operating level.

Most of' the visual observations and all of the measurements
were made on 3 June '1981. Heavy rains were reported in the
area the preceding day.

The visual observations checklist, field sketch, field profile

and field section containing the observations and comments of
the field inspection team are contained in Appendix A. Speci-

Detailed findings of the field inspection are presented in thej

following sections.
b. Dam Configuration: LaBelle Slurry Pond 3 is an[ extensive deposit of coarse coal refuse which has been placed

across the valley of an unnamed tributary to the Monongahela
River. Pipe culvert emergency and principal spillways are in
use at the facility.

-7-



c. Embankment:

(1) Crest: The crest of the embankment is irregular,
both horizontally and vertically. The crest rises sharply
toward either end of the impounding embankment and attains its
low point approximately 150 feet from the emergency spillway,
which passes beneath the crest.

No cracks or significant discontinuities were observed on or
along the crest that would indicate significant movement,
settlement, or slope instability.1'No significant depressions or low spots were observed that
would impound surface runoff on or near the crest. Many small
depressions exist, however.

In general, the crest is unvegetated and has suffered some
erosion due to surface runoff. However, because of the great
crest width, such erosional activity does not now constitute a

threat to the impoundment.

(2) Upstream Slope: The upstream face of the
embankment was generally irregular, both from crest to toe and
abutment to abutment. The upstream face contained some ero-
sional gullies that have resulted from surface runoff over
unvegetated surfaces. The upstream slope was generally steep,
but there were no indications of significant slope instability.

(3) Downstream Slope: The downstream face of the
embankment consists of massive deposits of coarse coal refuse
that have suffered significant erosional activity over the
y ears since their deposition. Several deep erosional gullies
were observed, which have resulted from both spring activity
and surface runoff. Some surficial sloughing of steeper slopes

was observed within the erosional gullies.

There were no indications of significant instability of theI
embankment's downstream slope. No large cracks, scarps, or
anamolous bulges were observed anywhere on the downstream
slope. The only vegetation observed consisted of a small stand
of trees near the center of the crest and several swampy zones
near the downstream toe that contained reeds and cattails.

(4) Seepage: Three well-defined springs and several
other swamp zone sources of seepage were observed on the
embankment's downstream slope. Visual estimates of seepage
flows indicated that the strongest spring was discharging six
to eight gallons per minute of clear water, and that the total
flow from the embankment's downstream slope area was estimated
to be 15 to 20 gallons per minute of clear water.



(5) Embankment Groins: The embankment groins
consisted of irregular drainage channels at the immediate toe
of the embankment on both the left and right sides. The
channels were lined with vegetation ranging from grass to small
trees, and were partially blocked at some locations by natural
debris such as leaves, branches, and small downtimber.

The left abutment contained a significant flow of water which
appeared to be originating at a swampy zone at the toe of the
upper left end of the impounling embankment. In the lower
reach, the channel lies in a deep erosional cut through coarse
coal refuse materials that have been deposited by surface
runoff flows from the embankment. Channel slopes in the cut
ranged from vertical to very steep, and some surficial
sloughing was observed. The estimated channel flow in this
reach was 8 to 12 gallons per minute.

The right abutment groin contained a flow of less than 1/2
gallon per minute, which appeared to emanate from a spring at
the base of a deep erosional gully in the right central portionI of the embankment.

d. Abutments: The abutments of the impounding embank-
ment were generally mild-sloped and wooded. There were no
signs of erosion or instability of either abutment slope.

e. Principal Spillway: The principal spillway conduit
is protected by a wire mesh trash cage which is 3 feet high and
3 feet by 5 feet in plan. On the date of inspection, the trash
cage was clogged with silt, debris, and vegetal matter to a
depth of approximately 2.5 feet. The inlet to the pipe did not
appear to be blocked otherwise.

The principal spillway outlet location and structure were not
observed during the field investigation. However, there was no
indication of back-up or back water at the inlet to the pipe.

f. Emergency Spillway: The emergency spillway conduit
passes through the dam a the left center of the impounding
embankment. The pipe is located just beneath the crest of
the dam, and discharges directly to the downstream slope.
On the date of inspection, the inlet to the pipe was partially
blocked by a conical pile of coal refuse, and a severe
erosional gully was observed below the pipe's outlet. No
significant obstructions were observed within the pipe.

The owner's representative indicated that the emergency spill-
way has never operated, and that the erosional gully below the
pipe's outlet is the result of normal surface runoff.

i _ -9-



g. Reservoir:

(1) Slopes: The slopes above the pond waterline
were generally steep to very steep coarse coal refuse materials,
and were completely unvegetated on the date of inspection.
Considerable erosion has occurred on these slopes, and a
considerable amount of sediment has been deposited at and just
above the pool shoreline.

(2) Inlet Stream: The LaBelle Slurry Pond 3 has no
defined inlet stream.

(3) Watershed: The watershed of Pond 3 is contained
within the limits of the LaBelle Coal Refuse Disposal Area, and
ajcensits etoitelprmee of gthed cond.rse can inactie dspoacsa A
ajcnsists etirel ofeunvegerftated coarecalrfsdsrae

(4I) Sedimentation: Pn sa nciedsoa
facility for fine coal refuse wastes from the LaBelle Coal
Preparation Plant below., codigt the owner's representa-J
tive, the pond is almost completely filled with fine coal
refuse. The pond has not been in use since 1975. No sounding
information was available to indicate the depth of standing
water in the pond.

h. Downstream Conditions:

(1) Downstream Channels: Two downstream channels
lead from the embankment's toe area to two sedimentation ponds
which are 'Located approximately between 1,000 and 1,500 feet below
the toe of the embankment. Both ponds are incised into original
ground, and appeared to be in very good condition on the date
of inspection.

Discharges from the emergency spillway, if such were to occur,
would be onto the embankment's downstream slope, to the
downstream toe area, and into the drainage channel to the
lower of the two sedimentation ponds. Flow below the lower
sedimentation pond would be onto a wooded hillside below.

Major flows in the downstream toe area would probably breach
the drainage channel and enter a natural, heavily wooded
drainage swale below the toe of the dam.

The downstream channel for the principal spillway was not
observed, but the owner's representative indicated that theJ
principal spillway conduit discharges directly to Meadow
Run and to the Monongahela River through an uninhabited
valley.

(2) Floodplain Development: In the first 3,000 feet
4 below Pond 3, one major local highway, one inhabited dwelling,

a rail yard, and a Corps of Engineer's lock and dam lie at
elevations low enough to possibly be imperiled by high flows.

-10-



3.2 EVALUATION

The following evaluations are based on the visual inspections
performed on 3 June 1981.

a. Embankment: The significant conditions observed at
LaBelle Slurry Pond 3 included:

(1) Considerable and sometimes significant erosion
of the embankment's downstream slopes.

(2) Lack of vegetal covering that promotes the
continued significant erosion of the embankment.

(3) No indication of embankment instability and noI
indication of a general high water level within the embankment.

(4) Numerous wet swampy zones located on and adjacent .
to the embankment's downstream toe.

(5) Several seeps and springs associated with deep *
erosional gullies.

(6) No indication, based on water clarity and
sedimentation zones, that active internal erosion (piping) of
the embankment is occurring.

(7) Sloughing of steep slopes, primarily in the
deep erosional gullies.

b. Principal Spillway: The condition of the principal
spillway is considered to be fair. This is based on an observed
build-up of silt and debris around the perimeter of the trash
cage.

c. Emergency Spillway: The condition of the emergency
spillway is considered to be poor. This is based primarily on L
the observed pipe's alignment that directs emergency spillway
flows onto the embankment's downstream slope.

Under normal circumstances, the deposit of coal refuse materials
blocking the inlet would be considered a deficiency. In this
case; however, it is considered to be beneficial, in that it
restricts emergency spillway flows to elevations higher than
the inlet of the pipe.

d. Hazard Potential: The LaBelle Slurry Pond 3 was
assigned a "significant" hazard potential rating. This rating
was based on the observed height and limited impounding ospa-
city of the embankment and downstream conditions that incl~uded
one inhabited dwelling, an important local highway, a railyard,
and a Corps of Engineers lock and dam.



SECTION 4
OPERATIONAL FEATURES

4.1 PROCEDURE

Reservoir pool level is supposed to be maintained by the inlet
invert of' the principal spillway. On the date of' inspection,
debris on the trash cage was controlling the reservoir pool
level. Normal operating procedure does not require a dam
tender. There are no operation f'acilities at the dam.

The emergency spillway is uncontrolled.

No outlet works f'or the reservoir was observed.

4.2 MAINTENANCE OF DAM

The embankment and appurtenances are not maintained.

4.3 INSPECTION OF DAM

The Jones and Laughlin Steel Corporation is required by the
State of' Pennsylvania to inspect the dam annually and make
needed repairs.

The Jones and Laughlin Steel Corporation is required by the

at least once every seven days and to make an annual report and

certif'ication of' the dam.

4.4 WARNING PROCEDURE

There is no warning system and no f'ormal emergency procedure
to alert or evacuate downstream residents upon threat of' a
dam f'ailure.

4.5 EVALUATION

The lack of' a f'acility or plan to drain the reservoir is
considered to be a def'iciency. The lack of' a warning system/
emergency plan is considered a def'iciency. The recommendations
presented in Section 7 should be implemented as part of' a
general abandonment, closure and reclamation plan.

-12-



SECTION 5
N HYDROLOGY/HYDRAULICS

5.1 EVALUATION OF FEATURES

a. Design Data: LaBelle Slurry Pond 3 has a watershed
of 96 acres which is unvegetated coarse coal refuse. The
watershed is about 2,900 feet long and 2,200 feet wide and has
a maximum elevation of about 1,160 feet (MSL).

There is no information available concerning the principal or
emergency spillway design, and there is no information avail-
able on the required spillway capacity at the time of this
facility's construction.

No other hydrologic calculations were found relating reservoir/
spillway performance to the Probable Maximum Flood or fractions
thereof.

b. Experience Data: Records are not kept of reservoir
level or rainfall amounts. There is no record or report of the
embankment ever being overtopped.

c. Visual Observations: On the date of the field
inspection, the pool elevation was about 6.6 feet below the
crest of the dam.

The principal spillway was operating. However, its trash rack
was clogged by debris to a depth of two feet. The 48 inch
diameter emergency spillway was partially blocked at its
upstream end by coarse coal refuse.

d. Overtopping Potential: Overtopping potential was

investigated through the development of the Probable Maximum
Flood (PMF) for the watershed and the subsequent routing of the
PMF and fractions of the PMF through the reservoir. The Corps
of Engineers guidelines recommend the Probable Maximum Flood
(PMF) for "large" size, "significant" hazard dams. Based on
the size and hazard classification, LaBelle Slurry Pond 3 has a
Spillway Design Flood (SDF) of the PMF.

Hydrometeorological Report No. 33 indicates the adjusted
24 hour Probable Maximum Precipitation (PMP) for the subject
site is 19.3 inches. No calculations are available to indi ate
whether the reservoir is sized to store a flood corresponding

to the runoff from 19.3 inches of rainfall in 24 hours.
Consequently, an evaluation of the reservoir was performed to
determine whether the dam's available storage capacity is
adequate under current Corps of Engineers guidelines.

-13-



The Corps of Engineers, Baltimore District, has directed
that the HEC-1 Dam Safety Version computer program be utilized.
The program was prepared by the Hydrologic Engineering Center
(HEC), U.S. Army Corps of Engineers, Davis, California, July
1978. The major methodologies and key input data for this
program are discussed briefly in Appendix D.

The peak inflow to LaBelle Slurry Pond 3 was determined by
HEC-1 to be 600 cfs for a full PMF.

The reservoir routing was performed assuming that the initialI

pool elevation was 1095.0. This elevation was used because of
the observed condition of the principal spillway inlet and the
potential for blockage to Elevation 1095.0.

The discharge capacity of the principal spillway was not used
in the analysis because of it's negligible effect on routing
conditions.

The discharge capacity of the emergency spillway was not used
because of the observed partial blockage at the conduit inlet.
The unblocked capacity of the emergency spillway may have a .
definite effect on reservoir pool level during routing of the
SDF. However, discharge from the emergency spillway should not
be permitted until outlet conditions have been improved.

e. Adequacy: The capacity of the reservoir (with
spillways blocked) was determined to be 79% of the PMF CSDF) by
HEC-1. According to Corps of Engineers' Guidelines, LaBelle
Slurry Pond 3's spillway capacity is "inadequate."

-14-



SECTION 6
STRUCTURAL STABILITY

6.1 AVAILABLE INFORMATION

a. Design and Construction Data: No design documenta-
tion or calculations were available for review. The owner
provided the modification drawings that are cited in Appendix B
and presented in Appendix E.

b. Operating Records: There are no written operating
records or procedures for this dam.

c. Mining Activity: The Pittsburgh Coal Seam lies
approximately 300 feet below the dam and impoundment and
reportedly has been deep mined in the site vicinity.

d. Visual Observations:

(1) Embankment: The field inspection disclosed
no evidence of a high groundwater level in the embankment.

Several swampy zones were observed near the downstream toe
that were emitting iron laden water and had considerable
swamp related vegetation.

Several springs were observed at the bases of some of the
deeper erosional gullies on the downstream slope. The estimated
spring elevations did not suggest a high embankment water
level.

Local slopes on the downstream face are very steep, particularly
within the limits of the deeper erosional gullies. The overall
downstream slope is moderate, being approximately 2.8H:1V as
shown on Section B-B (Plate VII). The section location appears
to be approximately through the steepest part of the embankment.
Slope segments on Section B-B are as steep as l.8H:1V.

No significant cracks, scarps or anomalous bulges were observed
on the downstream slope, although sloughing of locally steep
slopes has occurred at several places.

(2) Principal Spillway: The condition of the
principal spillway structure could not be determined but on the
date of the inspection, the spillway was functiouial.

(3) Emergency Spillway: No structural deficiencies
of the emergency spillway were observed. The location of the
conduit outlet provides for potential significant erosion of

( the impounding embankment's downstream slope.

(4) Evidence of Mine Subsidence: None.



e. Per~formance: No information was available on perfor-
mneof LaBelle Slurry Pond 3 since its construction in 1958.

6.2 EVALUATION

a. Design Documents: No design documentation was
available to evaluate the structure.

b. Embankment: Based on the results of the visual
observations of embankment slopes, materials anc. seepage
conditions, LaBelle Slurry Pond 3 impounding embankment appears
to be stable with respect to major slope movement. Minor
sloughing has and will continue to occur until locally steep
slopes have been eliminated. Continued local sloughing could
lead to more serious embankment stability problems if allowed
to continue indefinitely.

c. Principal Spillway: The principal spillway was
functional on the date of inspection.

d. Emergency Spillway: The emergency spillway was
structurally stable on the date of inspection. The conduit
alignment is considered to be seriously deficient with respect
to potential erosional instability of the downstream sl,'r,.

e. Seismic Stability: According to the Seismic I
Map of the United States, LaBelle Slurry Pond 3 is located in
Zone 1 where damage due to earthquakes would most likely be
minor.

A dam located in Seismic Zone 1 may be assumed to present no
hazard from an earthquake provided static stability conditions
are satisfactory and conventional safety margins exist. No j

calculations were developed to verify this assessment, however.
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SECTION 7'
ASSESSMENT AND RECOMMENDATIONS

7.1 ASSESSMENT

a. Evaluation:

(1) Embankment: LaBelle Slurry Pond 3's impounding
embankment is considered to be in fair condition. This assess-
ment is based on visual observations of significant erosional

distress and uncontrolled seepage on the downstream slope.

The erosion and surface conditions are mitigated by a very ~
wide embankment crest and no indication of a high groundwater
level in the embankment. i

(2) Principal Spillway: The condition of the

principal spillway is considered to be poor. This assessmentI
is based on visual observations of significant clogging of the
trash cage and an "inadequate" capacity rating according to the
HEC-1 analysis.

(3) Emergency Spillway: The condition of the

emergency spillway is considered to be poor. This assessment4
is based on observations that indicate a potential for serious
erosion of the embankment's downstream slope by spillway
discharges. _________________

emegecy(4I) Emergency Plans: The lack of a documented
dowrgncth operation and warning plan is considered to be a
deficiency. Also, the lack of a facility or plan to draw

downthereservoir water level under emergency conditions is
considered to be a deficiency.

b. Adequacy of Information: The information available
on design, construction, operation and performance history in
combination with visual observations and hydrology and hydraulic
calculations was sufficient to evaluate the embankment and
appurtenant structures in accordance with the Phase I investi-
gations guidelines.

C, Urgency: The recommendations presented in Section 7

should. be implemented immediately.

d. Necessity for Further Studies: None.



VI01
7.2 RECOMMENDATIONS

a. Embankment Improvements: The owner should continue v
to implement the existing abandonment plan with all possible
speed. In particular, the deeper erosional gullies on the
downstream face should be eliminated by collecting spring flows
in underdrains and then backfilling the cavity with compacted
coarse coal refuse.

Concurrently, surface drainage courses should be defined and
improved to reduce erosion in the larger existing gullies.

b. Principal Spillway: The owner should immediately
clean the principal spillway trash cage of debris and improve

the inflow channel to permit unrestricted flow from the reser-
voir to the pipe. The trash cage should be periodically
inspected (weekly or monthly) and cleaned as required to
maintain the reservoir water level at its design elevation.

C. Emergency Spillway: The emergency spillway should
either be improved or eliminated. Improvements should be
sufficient to prevent erosion of the downstream slope by

spillway discharges.

d. Emergency Operation and Warning Plan: The ownerA
.3hould develop an Emergency Operation and Warning Plan including:

(1) Guidelines for evaluating inflow during periods
of heavy precipitation or runoff.

(2) Procedures for around-the-clock surveillance
during periods of heavy precipitation or runoff.

(3) Procedures for drawdown of the reservoir under
emergency conditions.

andpubic(4i) Procedures for notifying downstream residents
andpubicofficials, in case evacuation of downstream areas is

necessary.

e. Monitoring of Seepage Zones: The seepage zones and
springs on and about the downstream toe of the embankment
should be monitored for changes in water quality and quantit~y. .
If one does not now exist, the owner should develop and imple-
ment a regularly scheduled monitoring program with appropriate
records to indicate possible long-term changes in seepage
conditions.

f. Maintenance and Inspection Procedures: The owner
should develop written maintenance and inspection procedures in
the form of checklists and step-by-step instructions.

... .. . 4 I
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APPENDIX AI

VISUAL INSPECTION CHECKLIST
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PHOTO DESCRIPTIONS

Photo 1 Site Overview from right abutment.

Photo 2 Embankment Crest from left abutment.

Photo 3 Crest and Upstream Slope.

Photo 4 Principal Spillway Trash Gage.

Photo 5 Emergency Spillway Outlet.

Photo 6 Erosion Gullies below Emergency Spillway Outlet.

Photo 7 Erosion Gully on right portion of downstream slope.

Photo 8 Erosion Gully with seepage in central portion of
downstream slope.

Photo 9 Downstream Slope and Left Abutment showing swampy
conditions in left groin.

Photo 10 Downstream Slope and Left Abutment showing swampy
conditions in left groin.

Photo 11 Downstream Slope, Left Portion showing erosiongulis
Photo 12 Downstream Slope, Central Portion showing erosion

gullies and swampy area at embankment toe.

Photo 13 Seepage from swampy area in left groin.

Photo 14 Seepage in deep erosional gully.

Photo 15 Seepage from slope of deep erosional gully.

Phcto 16 Seepage from swampy area on right portion of down-
stream slope.

Photo 17 Erosion Gully in sediments at downstream toe of

embankment.

Photo 18 Downstream Channel.

Photo 19 Erosion of Embankment, right abutment area.

Photo 20 Erosion of Groin, right abutment area.

Photo 21 Erosional Gullies on right portion of downstream
slope.
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Photo 22 Erosional Gullies on right portion of downstream
Kslope.

Photo 23 Right Abutment Area from embankment crest.

Photo 24 Downstream Slope from right abutment area.

Photo 25 Downstream Hazard, inhabited dwelling.

Photo 26 Overview of Downstream Area, showing sediment pond
and Maxwell Lock and Dam.

Photo 27 Downstream Hazard, railyard.

Photo 28 Downstream Hazard, Maxwell Lock and Dam.
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APPENDIX D
HYDROLOGY AND HYDRAULICS

ANALYSES

Methodology: The dam overtopping analysis was accomplished
using the systemized compute,, program HEC-1 (Dam Safety Ver-
sion), July, 1978, prepared by the Hydrologic Engineering
Center, U.S. Army Corps of Engineers, Davis, California. A
brief description of the methodology used in the analysis is
presented below.

1. Precipitation: The Probable Maximum Precipitation
(PMP) is derive anT determined from regional charts prepared
from past rainfall records including "Hydrometeorological
Report No. 33" prepared by the U.S. Weather Bureau.

The index rainfall is reduced from 10% to 20% depending
on watershed size by utilization of what is termed the HOP
Brook adjustment factor. Distribution of the total rainfall is
made by the computer program using distribution methods de-
veloped by the Corps.

2. Inflow Hydrograph: The hydrologic analysis used in
development of the overtopping potential is based on applying a
hypothetical storm to a unit hydrograph to obtain the inflow
hydrograph for reservoir routing.

The unit hydrograph is developed using the Snyder method. This
method requires calculation of several key parameters. The
following list gives these parameters, theip definition and how
they were obtained for these analyses.

Parameter Definition Where Obtained

Ct Coefficient representing From Corpg of
variations of watershed Engineers

L' Distance from centroid From USGS
of watershed to outlet 7.5 minute

topographic map

Cp Peaking coefficient From Corp 1 of
Engineers

A Watershed size From USGS
7.5 minute
topographic map

Developed by the Corps of Engineers on a regional

basis for Pennsylvania.

D 1



.3. Routing: Reservoir routing is accomplished by using
Modified Puis routing techniques where the flood hydrograph is
routed through reservoir storage. Hydraulic capacities of the
outlet works, spillways and the crest of the dam are used as
outlet controls in the routing.

The hydraulic capacity of the outlet works can either be
calculated and input or sufficient dimensions input and the
program will calculate an elevation-discharge relationship.

Storage in the pool area is defined by an area-elevation
relationship from which the computer calculates storage.
Surface areas are either planimetered from available mapping or

*i USGS 7.5 minute series topographic maps or taken from
reasonably accurate design data.

4. Dam Overtopping: Using given percentages of the

PMF, the computer program will calculate the percentage of the
PMF which can be controlled by the reservoir and spillway
without the dam overtopping.
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HYDROLOGIC AND HYDRAULIC
ENGINEERING DATA

DRAINAGE AREA CHARACTERISTICS: Coarse coal refuse.

ELEVATION-TOP NORMAL POOL (STORAGE
CAPACITY): 1092.0 (114 acre-feet)

ELEVATION-TOP FLOOD CONTROL POOL (STORAGE
CAPACITY): 1100.4 (318 acre-feet)

ELEVATION-MAXIMUM DESIGN POOL: Unknown

ELEVATION-TOP DAM: 1102.5 (average) 1100.4 (minimum)

PRINCIPAL SPILLWAY (Active Inlet)

a. Elevation 1092
b. Type Steel pipe conduit (12 inch diameter) with a

wire screen trash cage.
a. Location Right reservoir shoreline on upstream of

dam.
d. Gate/Control None observed.

EMERGENCY SPILLWAY

a. Type 48 inch diameter ACCMP
b. Location At left side of embankment
c. Entrance Invert 1094.9
d. Exit Invert 1092.3
e. Gate/Control None

HYDROMETEOROLOGICAL GAGES

a. Type None
b. Location N/A
c. Records None

MAXIMUM REPORTED NON-DAMAGING
DISCHARGE None reported

D3I
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HEC-1 DAM SAFETY VERSION
HYDROLOGY AND HYDRAULIC ANALYSIS

DATA BASE

NAME OF DAM: LaBelle Slurry Pond 3 NDI ID NO.
PA 00295

Probable Maximum Precipitation (PMP) 24.1:

Drainage Area 0.15 sq. mi.

Reduction of PMP Rainfall for Data Fit 0.8 (24.1)
Reduce by 20%, therefore PMP rainfall =19.3 in.

Adjustments of PMF for Drainage Area (Zone 7)
6 hrs. 102%

12 hrs. 120%
24 hrs. 130%
48 hrs. 140%

Snyder Unit Hydrograph Parameters
Zone 29
Cp 0.50
Ct 1.6
LIM 0.20 mile
tp = Ct (L') 0 . 6  0.61 hour

Loss Rates
Initial Loss 1.0 inch

Constant Loss Rate 0.05 inch/hour

Base Flow Generation Parameters
Flow at Start of Storm 1.5 cfs/sq.mi=0.23 ofs
Base Flow Cutoff 0.05 x Q peak
Recession Ratio 2.0

* Hydrometerological Report 33
Hydrological zone defined by Corps of Engineers,
Baltimore District, for determining Snyder's Coefficients
(Cp and Ct).
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FLOOD JfDROMGAPH PACAGE (I,.-1)
DAM SAFETY VSION JULY 1978

LAS MODIFICATION 26 Pa 79teegeeeeeotIeIgoeegle I~teo II

1 Al NATIONAL PROGRAM FOR THE INSPECTION OF NON FEDERAL DAMS
2 A2 HYDROLOGIC AND HYDRAULIC ANALYSIS Or LAEa SLURRY POND 3
3 A3 PROBABLE MAIIMUM FLOOD IF/UNIT HYDROORAPH BY SNYDER'S METHOD
4 B 3D0 0 10 0 0 0 0 0 -4 0
5 B1 5
6 J 1 2 1
7 Ji 1. .5
8 K 0 1 1
9 Ki ILOW HYDROGRAPH FOR LA..LE SLURRY POND 3

10 M 1 1 .15 .15
11 P 24.1 102 120 130 140
12 T 1.0 .05
13 W 0.61 0.50
14 X -1.5 -0.05 2.0
15 K 1 2 1
16 X1 RDUTING AT LAMLE a.UM POND 3
17 Y 1 1
18 ¥I 1 -1095.0
19 $A 0. 21.1 24.6 26.4 39.3
20 $E1075.8 1092. 1096. 1100. 1125.
21 1094.9 0.001 3.09 1.5
22 D1100.4 3.09 1.5 960. '1
23 *L 20. 80. 535. 630. 910. 955. 985. 1020.
24 *V1100.4 1101. 1101.6 1102. 1102.5 1103. 1104. 1105.
25 K 99
26 A
27 A
28 A
29 A
30 A

PREVIIE OF SEPUEICE OF STREAM NETWORK CALCULATIONS

RUNOFF HYDRORAPH AT 1FO HrDROGRP, H TO 2

FLO HYDROORAPH PACKG (HE--1)
DAM SAFETY VESION JULY 1978

LAST MODIFICATION 26 F 79

RUN DATE: 24 JUN 81
RUN TIME: 12.48.16

NATIONAL PROGRAM FOR THE INSPECTION OF NON FEDERAL DAMS
HYDROLOGIC AND HYDRAULIC ANALYSIS OF TAELL SLURRY POND 3
PROBALE MAXIMUM FLOOD PMF/UNIT HfDROGRAPH BY SNYDER'S 1'3THOD

JOB SPECIFICATION
NO N1R NHIN IDAY IHR IMIN METRC IPLT IPRT NSTAN

300 0 10 0 0 0 0 0 -4 0
JOPER NWT LROPT TRACE

5 0 0 0

MULTI-PLAN ANALYS•S TO BE PERFORM
N#LANs 1 NRTIO 2 LRTIOm 1

RTIoN. 1.00 0.50

fftIHI m~teuel~t HIIIHU tt *~O0IHIz



33B-AREA RUNOFF CONFUTATION

INFLOW HYDROGRAPH FOR LABLE SLURRY POND 3

ISTAQ ICOMP IECON ITAPE JPLT JPRT INANE ISTAGE IAUTO
. 1 0 0 0 0 0 1 0 0

HYDROGRAPH DATA
IHDG IUH TAREA SNAP TRSDA TRSPC RATIO ISNOW ISAME LOCAL

1 1 0.15 0.0 0.15 0.0 0.0 0 1 0

PRECIP DATA
SPFE PI• R6 R12 R24 R48 R72 R96
0.0 24.10 102.00 120.00 130.00 140.00 0.0 0.0

TRSPC OmNuTED BY THE PROGRAM IS 0.800

LOSS DATA
LROPT STRK0 DLTKR RTIOL ERAIN STRKS RTIOK STRTL CNSTL ALSNX •RIMP0 0.0 0.0 1.00 0.0 0.0 1.00 1.00 0.05 0.0 0.0

UNIT HYDROGRAPH DATA
TPv 0.61 Cu0.50 MTAX 0

RECESSION DATA
STRTQx -1.50 QR(SNz -0.05 RTIORN 2.00

UNIT HYDROGRAPH 29 ED-OCF-PERIOD ORDINATES, LAG, 0.62 HOURS, CP* 0.50 VOLs 1.00
10. 35. 64. 77. 71. 58. 48. 39. 32. 26.22. 18. 15. 12. 10. 8. 7.- 5. 4l. 4l.
3. 2. 2. 2. 1. 1. 1. 1. 1.

0 DI-OF-PERIOD FLOW
MO.DA HR.•N PERIOD RAIN EXCS LOSS COMP Q MO.DA HR.IU PERIOD RAIN ECCS LOSS COMP Q

33 26.99 24.57 2.42 14253.
( 686.)( 624.)( 61.)( 403.60)

H.YgROGRAPt- ROUTTTING

ROUT0IM AT LABLE SLURRY POND 3

ISTAh ICONP IECON ITAPE JPLT JPRT INANE ISTAGE ZAUTO
2 1 0 0 0 0 1 0 0

ROUTINO DATA
GLOSS CLOS AVG IRES ISANE ZOPT IPN4P LSTR

0.0 0.0 0.0 1 1 0 0 0

NSTPS NSTDL LAO AHSKK X TSK STORA ISPRAT
1 0 0 0.0 0.0 0.0 -1095. 0

SURFACE AREA, 0. 21. 25. 26. 39.

CAPACITY= 0. 114. 205. 307. 1123.

ELEVATION- 1076. 1092. 1096. 1100. 1125.

CME SPWID CUQW FPW LM OUQL CAREA EXPL
1094.9 0.0 3.1 1.5 0.0 0.0 0.0 0.0

DAM DATA
TOP.L ODQ:)D XPD DANWID

1100.4 3.1 1.5 960.

CREST LDIGTH 20. 80. 535. 630. 910. 955. 985. 1020.
AT OR B•LOW
ELEVATION 1100.4 1101.0 1101.6 1102.0 1102.5 1103.0 1104.0 1105.0

PEAK OUTFLOW IS 208. AT TIME 42.50 HOURS
PEAK OUMTFLOW IS 0. AT TIM 50.00 HOURS

09
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PEAK FLOW AND STORAGE (END OF PERIOD) SUMMARY FOR MULTIPLE PLAN-RATIO ECONOMIC 4OMPTrATIONS
FLOWS IN CUBIC FEST PER SECOND (CUBIC MET0S PER SECOD)

AREA IN SQUARE MILE (SQUARE KILC*ETERS)

RATIOS APPLIE TO
OPERATION STATION AREA PLAN RATIO 1 RATIO 2

1.00 0.50

HYDROORAPH AT 1 0.15 1 599. 299.

( 0.39) ( 16.96)( 8.48)(

ROUTE TO 2 0.15 1 208. 0.
0.39) ( 5.89)( 0.00)(

SMMARY OF DAM SAhET= ANALYSIS

PLAN 1 .............. DITIAL VALUE SPILLWAY CREST TOP OP DAM
ELEVATION 1095.00 10941.90 1100.140
STORAOE 181. 179. 318.roFLw 0. 0. 0.

RATIO MAXDM MAXIMM MAXIMUM MAXIMU DURATION TIME OF TIME OF
OF RESERVOIR DEPTH STORAGE TFLOW OVER TOP MAX OUTFLOW FAILURE

PMO W.S.L•EV OVER DAM AC-FT CFS IHURS HOURS HOURS

1.00 1101.341 0.94 343. 208. 9.00 142.50 0.0
0.50 1098.90 0.0 279. 0. 0.0 50.00 0.0
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LIST OF PLATESK

Plate I Regional Vicinity Map.

Plate II Stage 1 Plan, Site Location Map and List of'
Drawings.

Plate III Stage 2 Plan, General Notes and Legend.

Plate IV Stage 3 Plan and Suggested Construction Sequence.

Plate V Site Abandonment Plan.j

Plate VI Sedimentation Basins Nos. 1 and 2, Plans and
Sections.1

Plate VII Section B-B.
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GEOLOGY

Geomorphology

LaBelle Slurry Pond 3 is located within the Pittsburgh
Plateau section of the Appalachian Physiographic Province.
This area is characterized by gently folded sedimentary
rocks which have been deeply cut by streams to form steep
sided valleys. The dam is' located at the head of a small
tributary to the Monongahela River on a hilltop which has
been covered with mine tailings. Hilltops in this vicinity
lie between (levations 1100 feet and 1200 feet. Relief
between the dam and the Monongahela normal pool level atthe discharge of the unnamed tributary is about 300 feet.

Structure

The site lies on the eastern flank of the Belle Vernon
Anticline, a northeast-southwest trending structure which
plunges to the southwest. Strata in the vicinity of the dam
dip to the southeast at a rate of about 1 degree. No faults
have been documented in the area of the dam and no observations
were made that would indicate faulting in the rocks outcropping
around the site.

Stratigraphy

Rocks outcropping in the area of the dam belong to the
Conemaugh and Monongahela Formations of Pennsylvanian Age
and the Dunkard Formation of Permian Age. These formations
consist of cyclic sequences of shale, sandstone, limestone
and coal. The underlying Pittsburgh Coal seam outcrops
along the Monongahela River to the northeast and west of the
site. The Waynesburg Coal, the base unit of the Dunkard
Formation, outcrops in the hillsides adjacent to the site
which are higher in elevation.

Mining Activity

The Pittsburgh Coal seam, the lower most unit of the

Monongahela Formation, lies about 300 feet below the dam
site. This coal is probably affected by deep mining at the
location of the site.
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